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[AH #g] ^dlSSiAH 
[iiSl] 0001 

[xii mm xn 2003.06.10 

[sS°J An internal voltage generator 

[#aei] 

OS] ^MS]A[ 8K)IN^B*£X|| 

[§S^3E] 1-1998-004569-8 

[cHEiei] 

[£§] ^^HH 

[CH£ie"3H] 9-1999-000101-3 

[S^^ISm^&jS] 1999-024436-4 

[&S2| ^gS^I] ESS 
[£JS°I S^S^I] DO, Chang Ho 

[^eie^&ls] 700103-1696421 

467-850 

i^^i s^it oisai cutis A^ai 441-1 a xi a en a worn* m 101 = 

1406 S 

[^3] KR 

^51S AI42SSI ^§011 2ISKM ^121- ^01 SSISLia. CMEI21 
S-^bH (21) 

[^4>S] 

[^l^i^S] 17 3 29,000 SI 

[^^S] OS 0 SI 

0 2d 0 Si 

[fe'AI-S^S] 0 m 0 Si 
imJ\\] 29,000 Si 
[§¥AH#] 1. fiSf/H-SA||A|(£a)_1S 
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1020030037149 %;^ <£*\: 2003/10/23 

£ ^ v ^^ #.£*fl tilHBfojo!) Af-g-s^^ h]ee}oi sel^l ^ v\) 

1 ^ 2 7]^<y-8r !^*Rt 71 ^^oj- « H fl7l, 4 l 7l§^^ *fl 1 ^#0.3. ^*\a>\ 

°i ^ l ^*>^ ^1 i #^7l, ^1 2 7l^^^ »i i ^*}<*1 

^1 2 ^ -tlsil- ^ijRr ^1 2 *>^- ^^7], ^1 l ^ ^1 2 ^ ^J^l ^-S-sife JEL 

e^ol^l- ^«1S>H ,#5=311 ^x)<2) A}-§-5q^ tr^o^o} t^Jl^r ^71 1 

^ #^7is] 2 °g^# ^ ^i 2 ^7i^ 4 2 <y7>5icf. 

£ t^H^ .vfl^tf ^"till7Hl A>-g-E]^ ^#£«3"g- ifl^^ Soj-^oj-^^ f)-O.S. 

*l ^^^l ^-f^lSl ^^tb ^^(VHALF)!- ^^Tfl ^ &£J-. s^-, 

^ofl T^€- ^^^^ ^S7l» A>-g-^ ^4-, o|t£ ^c] O.S o]^ ufl^-^<y-ol #^<5]~b 

^^151 ^l^e] f-AiM a>^>^ ti> £ xll <£^& -g^* 

5. 2 
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1020030037149 #^ <^*}: 2003/10/23 

^fl-T- «H87l{An internal voltage generator} 

£ i ^ 30} 1/2 iHW^lfe ^ ^7}S\ <ihi. 

51 2 ^ 3 £r ^ofl ttf-s. ifl^oj- ^71^ *fl 1, 2 ^aHL 
£. 4 £ 2 £E^r 5. 3 °)} £A]sl ^<y-l-o] xEAltb ^.eflH. 

£ 5 ^<H1 tfl«.^«g- «vaJ71^ ^^f* M-E}-\fl ZLeflH. 

^-Br ^ ^ V ^7H1 ^rtb ?Asls., Dflael als^Ji a> 

*Rr iflJf ^7lofl ^tr ^1^. 

*1tt #fetK ^v+*>^. 1) ^^-^^o] ^-^71 tiVS^l ^-^5]S.oll ^ <y7>5l^ ifl^ 

^*H1 ojAj-ol s$z} 9X^, 2) atr ^1^^°^ 1:^^.71 nfl 

°1 £i tr Sl*H, «h£*l) oi7>^ ^1^-^^ vfl^- t^l- -1-4^ 4^- 
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20030037149 %^ <£?\: 2003/10/23 

^d^S A>-g-s]^ ^oj-ci yep, ylH^<y Hej^l VBLP, *fl-E.e) H B^liE^ w>rq 

^€^1 VBB ^WHtt £<q 2 7H fMW^ iflJf ^<a- «v 

<8> ^Hl^ ti>£^l 3711 *)lS.e| ^ 3L^-*Rr 3.6} ZL ^ 

^ <3^°-5L M-^^^icf. ^7l^, so>^<y- ^7lfe tiV£*)l ^ 

<9> tiV^-ll cllojE-1 7^1- .2.^01 Dflae] ^ i^-Jl $1°-^, o] v)}2.?l ^ 

711- ^-wl^-ci-. ^^H^b ols^t!- so^^ ^ 1/2 ^ #^*Hr 41^-^^ ^ 

7H1 $£.3., tflyfl v\]3.z) ^ ^sflAlE^ #eflolH ##0.3. ^}-§-^Tr VCP, t)]H 

<10> o)*}, tiVS^fl ^51^ #2fl^l ^7121 <|HH1 tfl^a} ^^*>7lS. ^ 

4. 

^ =efolu]^o- ^sKr ^lS(p_drv)l- NM0S H€*1^(NM0)7> ^rfls. 

^-51-71 ^sflA-]^ ^.JEL(PO)^ VHALF+Vth 
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1020030037149 2003/10/23 
(NMOS H31*l^o} ^oj.) ojAj-ol 5]c^o> tbtK ZL^^l, ^^^o] ^^<a-5}-5l^7>^ 

n^^Rr ^lJL(n_drv) #^^<y-(VHALF)<>l ^H'S, o] PM0S B^*]^ 

(MP0)7> ^S\7\ ^-&<H*]al, o}^ o]^ =. t}£ ^ olA] ^^6\)A^ ^a o v ^ 

<13> §-*H3-§T «M^>7l Xl°J€ ^O.^., ^ ^-^7lo11 ^-g-S) 

<14> a. Tgj-^ofl ^ ifl^^ ^AJ 7 1^ ^fl 1 ^ ^} 2 7l§^^ ^«Hr 7l^^l<y- ^-«fl7l, 

*D 1 7]^^^ Xl 1 ^^^-O.S Xl l ^ Aljr^- Xl 1 #^7), Xl 

2 71^^^ Xl 1 ^#0.5. ^A]^ ^ 2 ^ »i 2 ^#71, XI 1 

^ 4 2 *\3L«\] 2]*H ^^tt ^e^-oltHl- «>£^ ^ls] ifl^-^<a-o.s. A]-g- 

£1^ c 5^01^0^ #^Jl^ Xl 1 ^ ^71^1 XI 2 ^ XI 2 *W ^7]$) XI 2 «g 

<is> ^ M^ofl oXo]*\ t xl 1 7]^^^ XI 2 ^e^iLt} ^od], ^5^0]^^ #^Aljri. 

*il 1 y}^^^ ^jl xl 2 7i^<y-t±tf ^cf. 

<16> (4l*H) 
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<18> %515L, <£^<q #°\^ £ ^1*HH ^>-§-^ rf-g-Sf ^-O) ^^5:}7l5. 

<19> VDD: 

<20> VCORE : *}5l*\] ^lS.^ #*1<3] nflS-S] i^l *H efl^ cHo)^} t^Vs]^ zl 

<2i> VSS : ZL?}-t^. 

<22> VREF_P : ^11 *}^r ^^iL^f ^ 5H=- 71^^ 

<23> VREF_N : ^S.sL ifl^^ti^ fe£r £«3-*l* ^ 7]&£<S 

<24> VBAIS : ^M<^ #2]-* 7>^*j-7fl v\o]o]^ 

<25> VHALF : ^<HM MHl^lJI*} iflJf 

<26> £ 2 ^Ofl W"^ *fl 1 ^Al^olcf. 

<27> s. 2 ^ ifl^-^<y. ^^71^ 7l^^<y- £-tifl7l(200)2K 1 ^#71(222)^ 2 *V 

# ^7l(224)# g±= tilJE7l(220)^, B.s}o)n\ (240)1- ^^1^. 

<28> wV^^-ol, 7l^^<y- ^-afl7l(200)^- So>^<y-(VC0RE)2f ^^1 ^^olofl 31^^. 

^Hr7flcq 7-l%> ±_7}S. A] 1 7l^#<y-(VREF_P) ^ »1 2 7l^^^(VREF_N)* 

t^JW. °l7H, ^ i 7l^<y-(VREF_P)^ 2 7l^<£(VREF_N)Ji£l- ^ , ^ 
°h ^.JiM^o] #^^1J:(VHALF)^ A] 1 7l^^<y-(VREF_P)^.cf ^JI A] 2 7] $^^(VREF_N)^ 

<29> 4^-, til 71 (220)1- ^^Kr *fl 1 ^ ^1 2 ^#71(222, 224)^ 7] ?iH *1 ^ ^ 
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1020030037149 ^7}: 2003/10/23 

<so> 4 l ^jL(p_drv)» ^MM^ ^1 1 ^71(222)^ ^1 1 <g 3 W *fl 2 <g =3 

*fl 1 7l^^<y-(VREF_P)^- *fl 1 ^71(222) *ll 1 ^ % ^SLsL *]7}-£t|-. 

<3i> 4 2 *}^- ^l^(n_drv)l- 1^*1 ?1tt *fl 2 ^ ^-71(224)^ *fl 1 <8 ^ *fl 2 <3 3 

#-§r 7f*H, *fl 2 7l^^i<a-(VREF_N)^r 2 *>^- f^-7l (224) 7^1 l <y §3 ^ o.^. «?]7mc|-. 

<32> =5fo]y](240)^ 1 ^ 2 *}-S- ^lJ:(p_drv, n.drvH , # 

^#^5. ^H^tt JELeH*H(240)^ #^^1J1(VHALF)^ 1 ^7l (222)^1 *\] 

2 31 <#7) A] 2 ^7l (224)51 ^1 2 <g ^ 3] c aP^o] ol 7 >^cf. 

<33> ^ofl oio^a^ JE.e}ol ^(240)^ ^^(VDD)^ ^ *1 ^SKVSS^Hl 

PM0S B^l^Sf NM0S HSfl^l^E'l* if-^Ef. ^7^, 1 ^ ^ 5L(p_drv)^r PM0S H^H 
^lr^E^ TflolH^ <y7>s]Jl, 7fl 2 ^l^(n_drv)^ NM0S H^x^E^ ^HB^l <?17}£H , 

£L£|ol^ #^A]^(VHALF)^ ^1 <g^€ PM0S B^*l^E|<2f NMOS H 31*1 ^ 7 j. ^-c 

<34> o]^ ( £ 2 ofl Xfl^3i<y- ^"^71^ ^d\] T^a) ^S}7l5. *Vcf. 

<35> 7l^^<y- ^^71(200)^ 3O}7ao t j-(VC0RE)4 ^ ^(VSS)^! ofl ^71-1- 

^*>31 ZLS-^-E^ 2 7fls] i^^Ei z}-z} ^ 1 7l§^l<y-(VREF_P)4 741 2 7l^<y-(VREF_N)^t- 

<36> cf^-, tili27l(220)^ =s}ol^(240)^ #<y 4i7>ol pmos ^^l^i* ^^}7] 

1 *}"§- ^^71(222)2]- JELeH*U240)^ NMOS B^^liEi# ^-g-*}7l ^ afl 2 

^71(224)1- ^alW. 
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20030037149 #^ ^7}: 2003/10/23 

<37> X) i * >u 2 ^ ^#71(222. 224) °fl ^-f-O-S. «Ho^ (VBIAS)-8r *fl 

1 ^ 2 ^ #^71(222. 224)^1 *lff- A>-g-s]^ NMOS H^*]^^ Tflol^ofl o] 7 \ 

3<H ^#7lB] 7>^>7ll ^TT NMOS B^lr^o} ojTfl^oj-iLtf 

<38> cf-g-, #<y PM0S H^l^t ^^Rr 1 ^ ^^71(222)^ 

(VHALF)S] -E^llH} ^ *fl 1 7l§^^(VREF_P)-i- *fl 1 S3 3^-2-3. ^^1*>JL ^1 2 

3. ^^-o]tH (240)31 #^«y-(VHALF)* 3) = ^w>o> , M ^(VHALF)^ # 

<y- Bfl^^i *n 1 7i$^«y-(vREF_p)^ vt^, *fl i ^ #^7i^ #^^<a-<y ^ 

1 ^ ^Jl(p_drv)^ s o. efl ^ ^ PMO s B^^l^E-ll- 

^ cefol iH(240)^ #^^<a-(VHALF)^ #°J- ^Aj^lcf. n^u|., t^*^ 

(VHALF)^ ^oj- e ^o] ^ i 7l^^<y-(VREF_P)^-^ 1 ^ ^-71 (222)3 #^^1^ 

91 1 ^ -tfs(p_drv)fe 5>o) e^s. 5]<H PMOS ^ -2-^*1^1}. 

^ Q )v] (240)3 #^^<a-(VHALF)^ efl^^r ^ 1 7l^*i<y- (VREF.P)^ ^ # 

<39> cf-g-, ^>oi NMOS BsE^I^Eil- ^fiHr *|] 2 ^ #^7] (224)^ 

(VHALF)3 -e-S^liL^ ^ 2 7l^^^-(VREF_N)^- *ll 1 °t] ^ *fl 2 S3 3^.2. 

3. JE^o]^ (240)3 #^^<a-(VHALF)* sJS-^hJ-o} rcj-eH , #<y-(VHALF)3 3 

^ ^llSo] 2 7l^^<a-(VREF_N)^ ^oj- efl^ncf ^o.^, *fl 2 ^#713 #^^<y-<y 

2 *>^§- ^]:£(n_drv)3 eflff §>o] efl^s. 5^0^ ^>ol mmoS HWi^t ^ 
*H JEL5}o|tH (240)2} #^*l<y-(VHALF)3 gfl tg.fr ^A^tf. zls^u)-, a^J-^ 
°J-(VHALF)3 i^flnOo] *fl 2 ^^(VREFJDiLi} ^H^, *Q 2 71(224)3 #3 
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2 ^l^(n_drv)^ S.^- sH #cf-gr NMOS ^^a] 

< 40 > tf^-, EL?}o}u] (240 H tflsH ^^^vcf. 

<4i> ^.*H) 5a°H, H-e|°ltH (240)1- ^\9l PMOS B^l^ss). ^> 

91 NMOS B^W^fe- 4^-4 Tri-state ^BflsL ^H^tf. 

< 42 > i) #^^<a-(VHALF)o] l 7l^^<y-(VREF_P)li4^ ^ *D 2 7l ^*}<y-(VREF_N) J±4^r 

^ QM-Sr #<3 i7>o] PM0S E^jx]iEl<J} #cf^ ^>o] NMOS H^^li 

Ei7> SL^f- ^ 4 V 3H4. 

<43> 2) #^^<a-(VHALF)ol 2 7l^<y-(VREF_N)J I Lcf z])^ y}x}^ % -f, 

^7V9J PMOS H^liElr Q^^°}3L #4£ d^7>9j NMOS H?5^iEi7} #^^<y- 
(VHALF)-i- *>^a1^14. 

<44> 3 ) #^^<y-(VHALF)ol *fl l 7l§^<y-(VREF_N)^.4 ^ eflt^ 7>^^ ^-f , 

d^7><y PMOS BMiBjfe Ed^s] Jl #c}-g- dti7>9j NMOS B^l^E^ ^-SLBs)©! #^*l<y- 
(VHALF)-§: ^4^14. 

<45> n*eM, ^ofl ^y]^ #^^<y. (VHALF) ^ ^ x 7l^^^(VREF_P)4 

^ 2 7l^#<y-(VREF_NMH4 7>4^1 ^4. 

<46> ^oil ^o^, #3#«y-(VHALF)£: *fl 1 7]^^i<y-(VREF_P)4 ^1 2 7l^*i°HVREF_N) 

A >°HH £-§^Ml 4^1, zl £^-§- #^1J14 ^t}^, 7l$^<y- ^-tifl7l(200)4 4%V^ 
3^*1 ^ 2iQ*k ^ ^q-. Stb, #^^i 0 t ]-(VHALF)4 ^^^9J *}<y- efl»3] 
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<47> 5L 3 ^ ^ af^ uH^-^<y- ^^712) 2 ^Al^ojcf. 

<48> £ 2 °fl i ^3aH1<2]- cf^ ^ 7]^*}- iHMCeflsl^ efl-l-eiH 

3)* ^>-§-^ 1 ^ 2 7l^^^(VREF_P, VREF_N)-§- ^^m^r ^14. , 
<y-(VDDHl £]<5M ^^^<?] 7l§^<y- 71(31^^ efl#3HE-l)» A>-g-*]-c]-^ ^ 

°)4. ^1 2 ^Al^o^ ^ o. j xfltjL^cq <^o] SC.>^<y. (VC0RE) ^ a>-§-^ *fl i ^Al^o^ ^ 

<50> 51 4 ^ ti>£^l nflJE.^ o]7>^ ^-^(VDDH ^-f , £ 2 S^r 5E. 3 

-§-, , €*Rr ^^(VHALF)^ 7l§^i<y-(VREF_P, VREFJ^Hofl ^ 

<5i> 5. 5 ^ tiVS^l "fl5^ ^]7> ^*Kr ^4-, ^ofl 4^- m^-^oj- ig^ 7 )<s\ 

<52> ti>2f^-ol ( ^v^7Hl <5]SH ^M§£ tfl^f^CVHALFH £^-o} ol^ ^ 
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<53> X] 1 7l§^<a-(VREF_P)s)- X] 2 7l§#<y-(VREF_N)A>oH) ^X]*Rr ^ ^(VHALF)^ 3 

oj- efl^o] «V £ ^) nflo^ ^405. 01 «H , Xl 1 x\^2r7}Q) #^<y 

XI 1 ^l^(p_drv)7]- s-f ^183. ^o]^, ^>o] PMO s e^x]a E ^ ^^.a 
(VDD)4 Xl 1 ^13l(p_drv)^ #<&1}2] *}o}7\ #^ ^7fo] PMOS H^li&l^ 0 jXl^<y- 

(VtH#<X PM0S ^^1^7} ^^5]cH ^^-^^(VHALF)^- 

°KVHALF)* Xl 1 7l§^°KVREF_P)4 Xl 2 7l^<£(VREFjDA>olofl ^flsKE-Ij. 

<54> n>^- 7 >^S, X| 1 7l^^<y-(VREF_P)2f XI 2 7l^^«a-(VREF_N)A>o]oil ^Xl*Rr m^-^ 0 ^ 

(VHALF)S] z]]^o] o]x£ Q°]cls_ oi§><^ ^oj-x]^ ^-f , X] 2 *V^#7l^ #^^] Xl 2 

^lJl(n_drv)7|- *M %1 0 1*M, ^7>o] NM0S HSH*!^^ *)1 1 ^ a] J: 

(p_drv)^1 &<$3\- ±3.^ ^i^-(VSS)^ *}°]7\ #cf ^>o] NM0S H^l^Sl <yxi#<3- 
(VtWtfol s]^ #cf£- ^7>o] nmos b^^1^b^7> ^£r£l<X ^^^°J-(VHALF)# *>#Al5tJ iflJfL 
^ tKVHALF)-§r XI 1 7l§^<a-(VREF_P)^f X] 2 7l§#<£(VREFJ0>M- o l ^X)*}^ *Vcf. 

<55> ^i#fV w}^ 0 !, ^v^ofl $Xo]x\ t #^^<a-(VHALF)^r Xl 1 7l^^^(VREF_P)4 Xl 2 

7l^##(VREF_NM><>HH ^^Xl 3 Ml, zl £^hgr #°l:a*> tt^, 7l^^<y- £-«fl7l 

(200)^1 7^V^ =L ^ oj- ^ ol^- S=#, 

#^^°j-(VHALF)^ 3g^-^o] efl^ ^0)7^- ^JL*} ^ nfloflJE. 7l# ^ ^71^ 

S^iLS.*] #^^<y-(VHALF)^ ^-^°J 31 2^«" ^ ^ 
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M^^Sl 34^)°^ QSL^ ^#<&°] ^o}*]^ ^ -foils oj^*V ^^(VHALF)* 
<57> ^ofl 4€- vfl^-^oj- ^7l« AV-g-^ , ^ ^ ^<?1^S. ^3 

^€ J±#« ^ sm. 
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XI l % XI 2 7l§^^ iJ-^Kr 7l^^l^ ^yfl7l, 

A oM Xl 1 7l^^<a-o. ^ ! ol^^-o.^ ^Al^o^ ^1 1 A]Jr^ iM^Kr Xl 1 

^"71 Xl 2 7l§#<?ha- XI 1 ^^5. ^<S*H *|) 2 ^ lH?*Kr XI 2 ^ 

^7l Xl 1 ^ Xl 2 ^ ^J^} ^5)^ £L5^ol^^- ^W]*H, 

7l^ *fl 2 <g ^ ^ A o V 7l X] 2 ^#7l<2] XI 2 <g ^ ^SLS. °l7m^= ^ z>}±r 

!H37l. 

[3 ^8" 2] 

XI 1 %H1 , ^-71 XI 1 71^^^ #7] XI 2 7]&#<£g_t\. ^ 

3] 

XI 1 %H1 &<X^, Ai- 7 i j^o)^ # 7 ] XI 1 7l^^U^.cf fe-H #7} XI 2 

4] 

XI 1 ^Hl &<X^, 
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*3r7] JE.eH*H^ ^ ^ PMOS B^l^E^ NMOS B^M^S ^5)^, 

A 1 4]Jl^ PMOS B^l^E^ TflolHofl ^^JI, ^"7] 2 ^ ^ 

Jl^t A o V 7l NMOS H^l^E^ TllolEoll o]7]-£l^ ^ ^^^S, t>}^ ^Jf^ . 
[3^$ 5] 

4 %H1 $X°]*\, A cM = 2HtH3 ^ <3^^ PMOS H^liE|<4 # 

71 NMOS B^l^E^ ^7_V ^JELS-f E^ #^£]^ ^# ^ ifl-SjL^o}- wv^ 7 ) 

[3^* 6] 
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